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image and measuring it 

Summary; 

A method of and an apparatus for producing an optical image in a sample 
material in which the scanning or positioning in the vertical direction in the sample 
material is effected by varying a length of a light path relative to a light path to reach 
the sample material and a reference reflector (32) or by varying a characteristic of 
light outputted from a light source and applied to the apparatus. A scanning in a 
transversal direction in one or more dimensions is performed on the sample material 
by performing a controlled (28) relative motion between the sample material and a 
probe/module in the direction mentioned before, and(or) directing a ray of light (18) 
in the probe/module to a selected position in the transversal direction. The 
probe/module may be an external module or an endoscope used for scanning a path 
within a human body or a blood-vessel endoscope. 
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e-^>X*©«*3 CT I A) 5 5*fc«tt«0*3tt**CJ:$ttffiTff<t-r*« 
^R«g*l6Ct^i2*b<. T I AIU^ttm«a5 6C«L/tA*tLT^ 


WBi*«tt^>*6<«*nxm2F**y <x*»*t6; east's. ;o 

MR 7 4 vew-^7 2t=Sftlt^*x*, a>tr»-^7 2l*. IB 


-74 2^1»nW-CASA<l£|--ttiaaxtl«4 6c:J:9>Ji3SEftn*, *lft©B» 

es/7 h«<mLnt»^, ^x^Acwx*-nfc««wtt/'f >*cKst- *»= 
?£5><i^»*+0Bft9itituCE3SrtCco^T^«r*. ;<<x- hA,«, »aai 
2. tt*wmi?Ki**cfic$a®i«K^^ » 

*R«t**iS. Ky rv- * 5/7 t-Hifettf .143-*— ■ 20>SBtt 
UTfitU. =f-*-- • *»-^fiO*«f. it: f *~4 v/*jrjti>^ 

> x si * 3 4 «0fiE/ntc * ») JE?feJB[(4«l«n^di c t *: J: 9 <f *>n*. H 
1 AtttlHD)WKn8R2 6irti^«5B«IR*fc« h5 >XS?*-*»ttffl 
UJ:«7«ft*n6*<, C<D«t-5ttrtl(136WT-A*fcllCIS3 0C*l»tfc4 
9-4 4«Xm?i"*£T:^ieWt*fc«im'r*Ct* < T 

Stt^sttan**. ^a«jR» aw* m9fcaM?aESb<-&c> 


* * j6« same ib- t£*b <n * rat »xaCT6T * * . 

sews (aom) *^ttftt»W7-i.ti^ <*fc«) iwr-^at; 

fc*£l*I-*©AOI*-Cfc#*e*6*«. HI AK7jc**i«Ji^lc2IIOAOM* 

«ra-r*wfc^r#*, 20«>AOMi=tt-r*sum» AOM#a«i*£©.*-5 
2AOAOMW4 fattn-cmnt « c t ic j: 9 msoatttt^Ttf * c 

*/=l±*an*>X<t*<rt*l 2«tffiA<9**##T***7llKfl:*n*. 
«t«*K*r.* f«f f .. f f */ff(-± f .o,t»jZ5i*35WttC*ii-a. 

Jt*iij»5 4**»nuj««w«*. aw* c t „± r .> *«*c* (tfc«) 

(r„f f.) I=*IUT«<» hd«t&. -7 4 fi>9 5 8cWt4«««ll. 

s***eFa?<**iii****. «»*4i*«w*iMWfMB cpwhm) 

* 2ft3l3«Ttt«t*i<**x*«tt^ **6 4<0«»*«5li. HSWl- 


*t?i¥6-511312 (7) 

? :^€flH>tti'±"*iciWHsflW*roi*. Cn93 4, 38. 40©ta#itflttt: 

* *frJtaWtt wittM-c* *> . c o: i«w#>*a««oiku 2&ts* fens 
*<wrs*it «UT£«*}tt*ami*fc^©J8afc»t/Ti*a*?*H 


«5ttaBtt*«T*»K *WS3 4. 3 8 JsAtf 4 0 fctfcWOT**. l/>X3 
«3Hr2 8lC*»N*&Kr»JsJ:£fSS3tms 7-4 4^^fi«A«. Jfc7r*'<*& 

fc*r»«, *~4 4**©s!W£«CTJT&©ett*aictt; 

Ctd'T**. rot»*8 l*>*<Oill^(*. A/D3W<-^70fffll>Tf4 

^ffrftsft. hi AcnjuTiE-^yt7y«5T3>fi-^7 2i:A9*a*n*. 
>*fej:t/-r < ni Ai:wsnfcasai«»:«t*to< . ^ss 1 ?) 

c ^ ^ _ f z n teSJ ^ *unn ufc )t«*ra v >t * £ i *<-c * « . 
♦^^»i7^n*. ffi«ft#cr6/c*>. piH^fctts^mAlkUT^^^i-^ 

4 6*r^0a:/iRlC#«d4i*«taJi -5-4 4 iUTTpdla*. *8 7KJsI*« 
HifEM, aiffT>**x-*<Of*il?. £«>f:^> i 5-4 4lC3r-r-r*t4Rl«>Wttt 


-^7 2ic«»*n*. 3-/e*-n 2T«itt*n*«***tfte©A#*<K 

-^©^*»««I4 6'Kfci**-t>^ti. l5H:«P1»«a9 5li^*^<t*W 

ff^£E**li«- »«»9 Sfr^OlHTJtt. «J«aS 5«>7>U"C«Ui05 2**^ 
«9HJ73»rJH>ra»9 7CfcHT*t;*ft6. VC0 9 5CW^*W»«» 

*.*^tf/<^rxi4» aiJ2S9 7*»^«iii^c4si*6««wtt«* < «i«aia"7^ *• 

«««l4e-^m^O*««!«2Jl£3«c:-b y h*t\+ «8 7li*^*ffiB*' 
>lMti*©*»*»i*T, tt»K*i-ktf«VSS<0«SIttHl ACPaUTftCJt^fe 

tt«TJ!»*2-^®7tittl 2 Afc-fctn 2 Btfi«t5CtCf 02«»tttll* 


r«<»*ft t» * Y/<o)a*«Tttfflr§^rai:# & - ut» 

:t^.Ktt*TA5. JtKJ 2At>xcM 2BB. »ti6U&T:MWT6J* 

ffi/usn*. fc^ae OfcJLCf 5 9«. ma. a. 2&e-A • xt«j t*. 
f- a - „ 9 tfcuamrof- a • x*»> * **cj:<.*. 

tT-A» X7*«> ltd, *<0A*«- B*U>X3 6*ttT5 9-4 4^ 

*fc*t»te-/.-^^'N^0 5^au c<otr-A . x-rv 

ltlt*i'>X8 2**VC»WB4-»-iM.*. i *-4 4**<DRtm. u>X3 
;5-4 4*f*tru>X36tt. W 1 CcfflUTJB-<fc«tt4 6' © 

to t«i^± 9 attain «-r*s. fccaE-cfej^ic* zox 

3 ^ftf f I* * C i L t fc^BTil * - C #l^iJtt-r & fcO<&flBfl>#tfclZO{,*T I* 

fti:****:. ««8 4 mu 2*<tc/tf-A . xry ? t e s 

it<nnT-»wfra6 9 ^-»*Jt -ins. 
«<N»6 9**©mrtli* «ft0Wfl>fcA«!/B« *i*c c D » y 9 7 I -v4* 

ttt/«fl»5 6A. 5 6 B4?*A,-CC*B. f ^^OtffiWfiBttt OTJfcTjfl 


$¥6-511312 (&) 

3-?oa^t?tt'r&. ail i;. e-Atiw??ofliat"CBtRizaiAV*«j:^ ctt 
*pista*. »2i:, ^-Attiaiaitt*K««iJ«jtK«09rciE«e*itotf* 

Ctlliv f-A^«^fttC«««L«T<4ft. ftlftC. tr-AtigK*t* 

* w«o a* ^notifi c ft *»arr *fc 

»C . ffr£0> AWft S£ « * fc *!> IC JQ nt ft TOfc*>/Ql »«CifT»4. 
«BPSft*€r«K-r*CiT*«J, «WHT-A*®ttUTK«^*OS«*1»aj 


tB3 <r>7jlki±* tr- a 6 if- a*<r« s n&TTftc Ac c 

tt*6. C*V*H*lf-5-i«. »i:7r,-f/<tJl|l<5^C|l/hfc»4, CO 

j:^/xft*«— »c. iw^^br-Aow.ta*aifl!-r*ct**rd*ccDA^ 

57 1 (RIO) tO«0*«aiC»t < T/g«*n*t--AO?— S*«I&J+6tr-A 
x*«J T^*fi«-r*CtUJ:i3lf*5*i*, Ctf)«52tt, tf-A^n^W L/T 

aiEicRa>«n*B5*>5irtr-A J &<s/t*fft*fj6<ifcje&n*J:^ic, *wic-> 
c c o * / 9 ic f - a afttits s »ft nmtm z *i * « riot* a v r o - r «m 

/:ttai*<ot*m^o(aiii^»Jwjt»jwK3n*. ami 2*»^oA^»flF 

tt, 7rY/<^/TJfc^nttt^lft^1t©-/t«llR2 6) ^RJ A «5HM***i* 7 < - 
A K»«?|»I«^^I5B»BP^»* c l/T«Wtr» - tic 4: 9 

i ft i= * /: »> # » $ n * fftz? *ao w ^ ft « fi ^o««? 
***wiu ari'RWrtw?*^ '<u^-r*i«#€«-r. u^u. ^#<£P9Btft 

*i4^#U*^(J t6«>*Cf1 K *s ** & W« o tSt f5 WMt iz 9 £ 


en * e ortujosf ^ojfticajK s n« * Tmaic»»$ • u - ic j: * «^ 
xru^f? 6J:ic»^#t*ui^Ti'.x^At»fiF^*c < fcTft*, ttriia-ri 

JP.It*7^* t, i> x AU3r|?(OH3£^fT7 J: 7 i 

-7*fc<i 5 -5-«)irrTg«)2Sj!&*/Ki;*. «W43. 4 3' *<*^$*K:*^»«^aT , 
fti:jf-<fc^9ic. AMI 214. Sfc««3t-P>xft^^ hA«nc 

*16. Ctltt, »<OJfltfiA^-HIte<£»P!?l=4»^T»^n*6wj:«J fcl±*^»C» 

««<o«B2 6, 3 ow. iaBJ«tw2 8K:Js^**^^^?5fl>«Jm^e. : aEW$l=^v^ 

T»JKSn*fc--A4i5i / i f ^.? 9-4 4 **-742) 

3 B^^aicCA^icita&sncirir^, «ua**#:?Li>Kttc*?ij*is*< 
e«»r. jtaR«>=»t-w>xa$*«»^ft.*->x^Ao^8»fl8t8fe3e-r&. 

M*Z4 2 2 S felt 6 9^40-1^(1^(1. :»i "5 «C*WW«!>nSia!*-CW 4 


si:*m*ttt*©ttatmirttr,T. aM*a*«* 

i 9-*«3fif!lV-CJjtn«H-9-?*6a»* M*f.-2V/A (a-*— • 
+ A -7jW*»$n*HI A©J»<*ti. -4V/2) ***** Kt^5- - >7 

v nifcttii. » 2 b i: *i* «*te ©ma©** a»#tc^^-t*$ n*tn < v 

%K*Ufc2t**. K»T7- • KHtfc**ft«l 2««l=tt»-#-6- 
C03fc*>. 2^«BWB©Jt:**A'*»l 2 Afc-fclM 2 Bfi<fl{R6n 

ft if *. V J29fUii »* *JB©HJ«"C* * 2 -a©«* ©a >«. o - 7 

*l**««-r*- cn*«5«jft(i. f«*©i*fUM«©*iB. Rotten*©** 

*#«»**©*'<* va-w^imm-*. «p»- wwr*a©tt«iitMtt. 
**tiic«uriiwtt*). ft*w*©«HTcii. ttfltitrcajftn**,. 

iitm«iB^^«(6^ma<yiiiRiH««»^*v*isKi-*wtici»). c© 


B*i¥6-511312 (9) 
ucscfroiEauimr * met* * * n*. »*«ett. 

H3Att. 81 A~Bi B©m&*2 8Ctt+*l^©it*WIS*tt»«* 

m*. c©3a*wctt. 7 7-f/ < 26«7'o-r.*y a -*80T»!*. -© 
©m*j 8 4 &«mK<fca*ftfc i7«i/>x82 ^(s^sft 

T**«. MStf«W«tt«**rtte©««8 2«5caa*f?7fc*>7*o- 
7-*£»*-/U8 0*K«8 4K«UT«llr7/ft*fc»«^^*»e***7fc: 
WttSn$. Mtt««t <H**r) Klt84©3ft5£a**«7fc»!>*a 

i*tfftS. ) - «*8 6tt. xtTe>y-*-^*^tt*olSttttW»i 
tt«Tft*. 3>tA-^72 CHI ft*H<«tf»8 4C*tt*£ 

JEfl9tti5«*3>fcr A -^C4:»))n^n*Jt'5IC=T>tf a-^ 7 2lzttfitfc©tMf 

fc. ro-r - *y»~*8 0ttOM:ttJB©**T*9. UCttS 4 <±fe8lB 8T 

to ; m«o^*7fc^tf7 o i fci* 2 ftw-rRtt-r * c t*« 

fgflcOfc ft©** J*9tti?t*ife US * 7 C»S5tt*«L««lK: J: 0 *73»fclCS»-f * 
at«T»«, :hlJ. a-*- -*--7*A:l*MaB* 7-©IM&©ttte»M= 

1 0 0l=J£?nfi^r«C&*T«6SCH*4 t 7-9 Zfc. 2-30CTO»3Ul/>X 
9 4* 9 6 b*-5SL'*tom<t>m<D*Mto*n<l''C^*<' ;©fiMtl*. B84'£ 
UriilSlli, H3BtH. flUtlill84- tel«*«>Witt»=* 0 . 


S 9-9 2»lftlR»*aatttF«iT3>tr*-^T2IC«UTa«« 

n*. 

ti-2!<73t tr*6„ zntz*>, m^<oa*oiUttwr< u. t-Aio2*tt 

AMI 0 4 BW84'i:^4f-^102r.»t« 
fiW»«*l=*!lt**fc<r4l-U*. K9< r4 6*fJ:tfl0 4*«raiai**i*i, @ 
84'cteit*t*-Al 0 2Witt*tt. «WjftKlrt'TBTtt*fc*»*4* 

j^omi o swram-Cf 7-9 2<opi« : ^jsji-«b*ciart©^n a i^^*i*« 

i 7- I 0 6**J5M«nfcAtt. u>Xtl2, 1 1 4 «8-»TB 8 4 '©88 
D l/T S »= « «t * tlfcJRjft IC i« i ©«MU* 3 U« * . 

«3 BfcA^MS Cl=4?«*&-©««9|-C«»$*v* 5 ^-9 2*..fcff 1 0 61*. 

w »pp.t "f fi8»= * fc *> =» > - 9 7 2 * ft * - 


5 7-92 #*gS'XBea»«tt9 5 J: 9l*9 3 ©«BU=®e*tf**u *ft 
*(0tr,7*«t»*-«a«9 7»ca:»JM**i6« *©«*. B84'©R« 

«*ffei>. b©*#* <bp^» R») 9-9 2©e y 

n*. H3D©««u. Wirt. m«©@©tf-)t»«iiii©iaBB*«2(E-r«fc»ffl 

»4 A4r*lFW4 Bli. mA«c2 8 rc«-*"6T5C W©S?»«*^t. Citirfc 
^rrt. 7t<<'<26^WW,1 03*^l/"C3)jt/>«? i» 0 5 CJKfttf ^ 

10 7JtlC»«L. C©««W«AMifiE?5^ 'I***. x^T-tr>r • 

MU« B8 4MCfci**HJEanfcatAiiy. <B4 A) «>HPBTftAi&«. 
a©»ABnl^iii,«tt75lfiHfe^. ft 4^litt«8 4 ©*a tfttW (B4B> C» 

■5«7yia)«ft©«. t -rn^icu>xicj:»j«jJi*n*. u>xi o 9«. 

3K*«*-r*^*«t»«tt«8 4 »c*j«t«»«*ia 1 A —HI BICBB UTUfCit 

-i^ei©i^icibH»T«t?ii*a^isjiB«^ni5i*«tf«fc»4» H4 bic*.*o* 
t#. *©tt*w»ioui. **ftflt7yjfincai*-r*<t*59ic«*io7©Ki 

ff©f!*4 UT.tTKWtttflKaift-r*. 

> - i> jbkr* t? * *i c fere * ft * ttsn * * « n a»©^«-e* * w©* 

*«t^l/Tt»*. 7r-<'<2 6©aGS5U. HWWW 1 2 4 O^»C068« 
Htt»*n4««WWl 2 2C*E123ftTn6. rt«W«l 22«. 7r-f'<2 

8©a«»i:nJiA«*ifti'>xi 2 6t<rL. n«w«i 2 4 ©««**i*.T*§ 

fi^fi^Pr £ 7^-951 2 8TMf^Tl'*. r o - ^ - C- * » -/H 2 1 « . Jtl« 

iflcve-ciii-^-rcft*. i 2 o icm o x cbp*. %aJi3 0©7j«c) 


8mn««tBi 2 2tt2K5cTMSS*«*r*fc*H«BWl 2 4tc*ru 
TSG^SC&mS. ««4 8<OWF*C<03-*— • t»-742©« 

Kfci*****J^tt«ietf^fc^&<0 1 *9CJ:o"CifiIft«n*. BSC*** 
«Xftfl<9«6l*« IIIB2 6fc*tf3 0CttLTirf*©#lA»Jt*«»r*fc 

KlflMfrr***. 7y<'<26tt««Jfc*iR<oa**iM.*C&#-Ct. 

fc, tttt^THOS-r* i 9-9 2 B3 BKfctf**t#-r***iHU7?firC 

«ffiu«*nbOtetdic*sftsiu>x9 4 fc*tf-r&- u>x9 4**<3tB;fr 

4 2tt» »7r<f'*3lll 4 4C«flH l*J5Lt<DJB— *- K*7t*/< 

g 2 ©Mfaiai:: 7r^^3Ki 4 4 osawru. jsi 4 4**© 

!il*j*«U>XI 4 6. 1 4 8£^Tfctn8 4^a&*ti6. Ktt 8 4 * Jfc£ 

50««»ftttBtt. 4 2*i»4.*ft**l 44»=*it«7r 

C*>±^C. £ 9-9 2 WW GCt OKI* 8 4 TKItt<Bl£ 
t 9- 9 2 4<2*S;riC«en**», A*t.»«pq3 C » 3 tt5a£JStt«<D P > X 
1 1 2tr>e><r>\\\J}tfiV>r9 4 ^^O/M^OfCO'Jicnit^n* it7 r-f '<* 
I 4 4 A< 1 *5cr (i tt < 2*7cK7r*/<*trT***l*. f-Al 5 OlitUI 
8 4©*ffi*«t^T2&*'<*-:'TiEflt$***lT. 33C7w£aE*f?«5 w i 

/H eot'Iit, *WT<i. 7t<'<2 6<*>S«:*iilX#a 1 6 2 (r -to Wfi5 1 2 
4 Oi«j«t»«r«««nTl»«o 1*01 6 2«£E^»- 9>»^a.-*1 6 4. 

2 4«3ta»Cft>.,TSStf6*.Utti 6 6ICi»J K9*'<1 6 BlCfctt* 


6-511312 (10) 

XI 7 2Ci»it*ftSftfc"-^l 7 0<9««-r6«t^PiaH»*^t*. u>xi 

7 2**OUi7Jjttf-i.tt. KH8 4©«7;ftlE3tt*ifet>*. 

* Ity/W * C U^* £T ** * Jt 5 c »f* 3 * * £ * T A * . C <0«*7*lf* 

B8Ai^3n6iga'<^->tt»9fi<oja»fiauttt«fi«it-r*. % 

ici£*£**ic. A***i«K*t»Ttt. co«7>eiiESEW. H*5 6 CHI A) 

tt-»x, «z?*»£jft«>fc»*<&— Kaflrirnar*w*Jfc«W9>«r^fc*^ 

* /!: * Jt -5 IC CUft * ft * ttttlt * tt 7 y * /<SQTO *«2T *Mfe*<3#* 
*.ttW3AI=,fc*il*. ««8 6I4««4 6 (« 1 A) X 


B8 Cli. ^^OftjiKOSftticJsv^/Dt^nijejrglo^^^-v*^ 
f. :^!&/<^-^ttt. K«IC*«j*ia7jttt4f3*. «*tfM»S9-4 4 

7jr1f!)«:ffltlC*it^Tia^|ftJ«) lBt5c*fc«2«t7CTJEJfiEW*»*i.*- -fiCKDi;^ 

2 fell 3 8C7cm33^^**tt f? VJBJSO^^-r & i tT*4. 

l 2 CiS^tfr»«ttinS5 2 A-5 2 C*/UH*#i-?<DoJIW*S 9- 
4 4' *fTJi»-C««*:*nicUiiftt-*C ±ICJ:9««**i£. #ftflBl 2A- 

1 2cic«UTi4«-»^*«*<»m*n. A*ir>uio«jt©*«[^*o*ti*« 

*«<5*lliia 52A-52Cfr •iOUJ^U, =»>ea-^72 **i«tftl- 

«Ji«?ttJtaE*«^ll*kACt bKtti&2TA^7. B9l=iKl**tt« 
8 4 C %*. -in*^ a « 3 R7oOSE3t€*f 1 J: -5 KBkW OX til AOt 


is i o it. a*fx«id©/-f x**fftr : -r*i6^^niv^n.* low-EjfiSttJiiW 

*nfc«««055<i«t>FUTV»*. ZVnOttoTtis 2«07lt«Hi05 2 A 

*? ius 2 B*<»^»d© / «< x«-»*-r*yi^tt«ic*wr^»o^ftt-e 

rr-*-- • * A --/4 2«2BH^-»<ORW^*A*t»«ni6I«o>f6ia^« 

74CfiHHtt. rr>tf A -^7 2UJb^T»*<0il>3a^^O91*^ttft;UT 
T9-fT5» ^rfl9K»tItttt< itT<i*. T9*f T5**xr*rlttl»<tt«S* U 

Y'<1 9 4-^***ft*l»lC. l JtJcot/>Xl 9 2Pl«tt»ftn/t««»l 9 0 

3?isirc«7lfcl-*to<**n. *5J^«ftii7 7<'<i 9 4©*- koi-^t* 

7r-('M 9 4li> ««jtCt07T-f^l 9 8. 2 0 0 Ctt U"ttWj«c« 


— 10— 


2 0 4*AL-CIOT8 4'' ; >JM.*ft*. ri/-K204tt. H«*tanfc*6*< 
A6wi^SCU'. Kft<9tBf90rft<tHEUtU'i86ii. ru- h2 04t*cn 

u * *m* -tut •> arv»KnB**s« a ftfcsttu -ficonfltt 

«W7- AKiiHT, 7 r-f '<2 0 OU*J»* &tt7j«rc«ft£ttfc*fcttU>X 
Cftfe-tful*tfcliflHkT**Ci:*«S*Ui'ri*- »-2 1 Ott. i?- 

femes 2 c^t^n, e-i-xm » *ft*$»iK3FftKatt«ttfcjtfitt 

0JS5 20^^h5, UVXZ 1 4*iitf«3fcf-A . y 9 1 1 6tt* 
-ftrcWtJK**'*- • ->-7 h«jfclkicA*2«^«m»lcJ:»»»flld*v/rT'»> 

area* «i»»s g tA/o j^<-^ TOirjst^Toa^ictoasnx 

♦ ■irelanll'l 
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ZVXllZ. 2o««UlffllB^O«I»tt«C*iiCf«t«*«*-r*=.tCJtO. 

vita. cmwwatfcicfcoTtasen*. ion52 0*m©B«># 

cams^s k it « c<bitcifN ff »= as it « 35 n^mHocftr * *> * 

u6^««iiitt®o»***!U^«c^*«T#*. vua»eatt« crnpd 
**<k-r fin s emu RNFLousno, wnvroanwicw' c r n p 

ER-T 6 T££» $ ©KLtt to ttl&Ul fc « fz £fe U * C £ #W«T * * . 


51ir. J>ft05/t7r-<'<iJiC/'</w^^JRO«i«t-ff%l/te**. *IB9J*«4&<b 

»X©*«lc*ilt*»«JCHlJt»<fUiaiCJ6l5T^flB-r**Ct^iB^^-Cft*. C 
Wfc*. *«Wc-7^Tli*Xlcii^Ta»*nfc<!ttia«K:HL--C«lcCifiU 
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